mTOR inhibitors in the treatment of breast cancer.
The phosphatidylinositol 3-kinase/mammalian target of rapamycin (PI3K/mTOR) pathway is commonly dysregulated in breast cancer. In preclinical studies, hyperactivation of the PI3K pathway has been linked to resistance to both endocrine therapy and trastuzumab (Herceptin). Rapalogs, agents that primarily inhibit mTOR-raptor complex 1, have been studied in combination with endocrine therapy to overcome endocrine resistance.Trials of combination endocrine therapy and rapalogs in metastatic hormone receptor-positive breast cancer have demonstrated variable results. However, two independent trials have recently shown that combination everolimus (Afinitor) and tamoxifen or combination everolimus and exemestane (Aromasin) is more effective than either endocrine agent alone. These trials selected patients with cancer refractory to endocrine therapy, which may be important in sensitizing tumors to inhibition of this pathway. In human epidermal growth factor receptor 2 (HER2)-positive breast cancer, the early clinical data with combinations of PI3K/mTOR inhibitors and anti-HER2 therapies are encouraging. Efforts to identify clinical biomarkers of response or resistance to mTOR inhibitors are ongoing. This review will summarize results of preclinical and clinical studies aswell as ongoing clinical trials with mTOR or dual PI3K/mTOR inhibitors.